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Fig. 28.8 Curved beam under vertical end load. 


The partial derivatives necessary for the solution of Eq. (7.4) follow directly from 
Eqs. (28.17) to (28.19). Hence, integrating Eq. (7.4) within the limits of 0 and <j> 
gives the following general formula for the horizontal deflection under horizontal 
load 
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When (f> = 7t/2, G = OAE, and £ = 3/2, Eq. (28.20) reduces to 

(28. 

For this equation, the value £ corresponds to that for a rectangular cross section. 
The rigorous solution of the same problem based on the theory of elasticity [2] gives 
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where x = R/h. For instance, taking 6=1 in., h = 2 in., and R = 3 in., Eqs. (28.21) 
and (28.22) give WfhxH/E and 1Q.7ttH/E, respectively. In other words, the elastic 
strain energy solution differs only by about 4.7% from the more rigorous solution. 
It is recalled here that in Eq. (7.4), the moment of inertia was replaced by the term 
ARS. When S is very small, that is, where the central and neutral axes coincide, 
the term involving 6 in the numerator of Eq. (28.21) may be ignored. Putting 
6 = I/AR into Eq. (28.21) gives the design formula for a thin curved member, 
subtending 90° and carrying a horizontal, concentrated load. 

When a curved beam such as that shown in Fig. 28.8 is considered, the required 
moment and force equations are rather straightforward. 
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